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mam 1 ] 

mmmt t , mmmm&fa * %w-r & tz vxDmyt&vmu t a>m& s *vc & * P n m&m 
ik&m^-mt^ytm^ k * v> t , 
mmmmmmz \±nmt tz & P ^<omm % tu mmnm t mmmt t tm-k 

[If 2 ] 
3 ] 

^%^2§#:^ M $ tLT V> & i t t i" * 1XI±2 iCfBfKO p n 

[ft *H 4 ] 

wsbs«*^ mmtmmt *#tf 1 1 i-viMW««^«$titv^;i 

[fit M 5 ] 

umm 6 ] 

mriB&ms ^\ mimmfr h mm ztix^zzt zwm t-rz nn&L 5 \z&m<d p n & 

[1**31 7 ] 
8 ] 

tfrfBMom H H H M^\ $BSt I I I-VJfe^W^frW (111) CTt^S 
[fjf 9 ] 

I 0 ] 

I I ] 

ffilESWW&^JS-fSRI, SJ¥**1 0 nmH2 5 n m^tSH ^PJiii"^ i 
2 0 nm£LL, 3 0 nmlT<7)MMt|S B B B M§€fct, ^3**^2 0 nm* 
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[0 0 0 1 ] 

»Hbr;v5 -*a • an; * a • yy^A (a l g a i n p) ?sii^<b&& 

[ff»] 
[0 0 0 2] 

tt&ttfrbfo&i&Vft* 4 *- K (light-emitting diode I LEDo JSl 
LEDHf% ) at, nf^ftUpM^'^A ( G a A s ) Jp-^tflMi 
±fc^J&ft£*T^jSLfc0MbT>l'5-*A • #y * A • >v^Af^ H H H (« (A 
l x G a i - x ) y I n i - y P : O^X^l) JB £ fbfcJg £ LED^ft^TV^ 

Mxtf, ##It»l#HSo ) o 

Hr#lftK:i±, G a A sM±K, |&*» fc LTtfrSBJ&lfeS;**) Yi&*0 . 5©ift7^5 
A • 2PJ ? A • 4 >y^A?I B B a ((AlxGai-x)o. s I n o . 5 P : 0 sS X 
^ 1 ) S^-fitx. lb tL7t L E Dtf*5fljfl§ $ tLTV^ 0 
[0 0 0 3 ] 

(A 1 x G a i - x ) y Ini-Y P*&fcS5&^*flf;l;fcLEDl::*3V*T, 1ft 
wi ndow) m*§£itm±l-WLtf&Z bit*— JKWfcJfc-oTV^o 

ItL X'Mikif V A (GaP) ^k£3Jf # s ltx.ib*L*:L E Dtf s H^£ tLTV>& (#ff 

itltlo ) o 

[0 0 0 4] 

G a A s *«±KM#^^ffij&S&^ J: o Xl&J&Ztltz LEDtll, GaAsf 
*£T\ G a A s SS±CfM$ti/cf if fMSWLtil^Itti 

i:iot, LED©±TOtT?!5:< % HJM^Tffi^ <b £ § , flftLfcjfeOflt •} tB 

^©i^HEDCSi^fcU^ «x.tiT5&3feJiSr'lllitfe3»«»ji#tc, GaP, 
■feV>-fbffi» (ZnS e) , j*Hb3l« (S i C) ^ ^©UMlCMLtliif I« 
LEDtSilt^ftf»?)litv^ (Will #St»2, 3#hs 0 

) o 

ttz, 4 >y*r& • (i to) *^«3fcS«»ms-^Lr. hms^ 

* («itif, #st^m4#FSo ) o 

Y. Hosokawa, ?V7,?)V ?~u~ 

^(Journal of Crystal Growth) J , 9 > *0 , 2 
0 0 0^ $2 2 It, p. 652-656 

mw^cm. i ] *@#tf n 5008718 -wmmm 
iftwjcM 2 ] mm-m 3 2 3 0 6 3 8 

[#^M3 ] #Pfl 2001-244499 
[#t^» 4 ] 2 5 8 8 8 4 9 
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[ 0 0 0 5 ] 

xGai-x) y Iai - y P*e>44^9? KJf^m«M^ t'^S^^OS^ 

««-£-i-&Jif-£\ 8 3 o o cm±<7>^^r^pfA-r^^^^^ l r t^m^^nx^^ m 

&-JcWi4 <DWm&m& [0 0 0 7] #BB e ) 0 

Lraw&f f #3t«**iil#i:«*S** 3t6 3 0 or- 

9 o otj^in^i-sifc^a-tiiiBB^^tL-cv^ (#« s S:it2^igjW»s« Co o 3 5 

] tic ) o 

10 0 0 6] 

v^AfI H B H ( (A 1 x G a i - x ) y Im-yP) «T*?-W • 2PJ (ffi 
J«A 1 x G a y A s ! 0^X, Y^l, X + Y = 1 ) & ¥ (D %miW±<D 7 )V 5 - <y A ( 

A l ) I I I - v#Mki^ WS^M £BM k ?tttLi% 

i O , ft/ffif fc N £ OffJf # j£# 1:1^ $ ft*: G a P ifOl^ttWftft 

10 0 0 7] 

( (A 1 x G a i - x ) y I n i - Y P) <b % £Jf ri s #x. & iiTv^ft^J £ 
WJiKti, M£& (Zn) **ls> (Se) ^fc^Mt 

a*tt^a^*«««iifrtw«^i-4fe*tieiat?jn«t-f * mis- (z n ) 

(Se) t£ t'Oitf Llv^»«l ^ ^tf L, nl££ fctt pj£ 
t'JTSS, Lv>Ti±L ED<7)Jl|I^rSmJ± (Vf) *S£-fk$*T LS d^fu^n^i-s 

10 0 0 8] 

tz}?(Dmnmimwk-h*mfhi%z>i)\ —m-. Mitres -v* • • j^wa 

j&H ( (A 1 x G a i - x ) y I n i — y P ) & ifO I I I -VlMWift^t- 
3 >y * ( O h m i c ) *£5£ L Sit « L v> 0 

fct, fiaiiiftlli^^tt^^t, t77-f7 (ff-Al 2 0 3 , #'9 

(T i 0 2 ) . *sV * (MgO) J&^S3fe14t-«tL3tM 

»» «it# t - j& it h K ifctfe l t ata s & i i: **8t < & z> mm& 

[0 0 0 9] 

[g** * * <7>^l£] 
[0010] 

BP*>> *HWtt, (1) nfl7ilJ:pf(7)M7;H-7i -f'J7i ^>v7A* 
[0011] 
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Z.k*#mt't& (1) fc|Btt©p n i^Ift^!fe^M3fct? t$ S o 
[0 0 12] 

(3) mBmmm^\ ^m'-$*-bwzmnLx^&^T> v-wm^*^ 1 1 1- 

Vlft«i#^6M§^TV^; t*mWLt-f%> (1) Xfi (2) Kfamopn®! 
[0013] 

(4) ttrisSM^\ at* taiiftt £-^tf i i i-vMtmi#^^i)$^itv> 
sit t -r & ( i ) 7!>s ( 3 ) oM^^ i ^ tciBmo p n m^mit^m^-Mitmt 

[0 0 14] 

(5) Htria^ms^, iiittmi i i - viMW»^«$titv^ 

ii^tfctS (1) (4) OM^l^^fBftOp n^M^%W#l§^* 

[0 0 15] 

(e) unarms a*, Mii»^^M$tLrv^>r t*#stits (5) tciBm^p 

[0 0 16] 

(7) BufB«)l^\ ]BL&*\*rtE't2>mm*&trI I I - VJMfc^/^#^MSj&£ 
tLTV^^t^#Mti-S (1) Jbm (6) OMtL^l JM^fB«Op n^M-fb^-t/#2» 

[0 0 17] 

(8) mmMMi<v}XM ! mj)\ mmz^tti 1 i-vimw^ (1 1 d &=f-m 
"Qtb2>zt*mkt-+& (7) ^iBttcop nm&mit&m^mfo&itm^&Zo 

[0 0 18] 
[0 0 19] 

(10) tfriB«»t-S*140**t=Sr^L^^^ N MIBI§ H H H M^^*1-Sii:^# 

ttts (9) ^ia«op n i^ift^^iM^wii^ftt^ ^ o 
[0020] 

(1 1) TtfTfB2g1!Ji£^J&1-£I§^ ©J1t) s 1 Onm^e.2 5 n mOtElH^pJiii-^, £ Tr 
WOkk-tZ (9) Xtt (10) ^|B«Op n^M<b^W*#^«^^^TOT^ 
[0 0 2 1 ] 

*iS«P nl«illMfi:lU, mWMi)\ I I I-V 

# t tt/s p n m&mik&^mfezkitm^mmx § * 0 t?^ mmm±w*, 

[0 0 2 2 ] 
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[0 0 2 3 ] 
[0 0 2 4] 

it* fc 13* i: Sr^-tf I I I - VM^tW^^il ^i/;^(;J:cT 
[0 0 2 5] 

fintiB^tsr^tf 1 1 1 -vm^mt^, mmkmrntz^tri i i-vi 
mfrhmmti&ytz <d muni iz m k i&m^ tsiit ^ & 0 ^ ti k ± 19 h k a 

[0 0 2 6 ] 

M^ft^-f^ W£-a"ir I I I -VlMW»^«$a/;iH: 
ioT, Sm/i Titii JS £ ^ 5 * v y f - ^Hf p $ & H a H tt 0E ft. mmm <b ft 

[ 0 0 2 7] 

«^«P n^ffl^W^frS^fe^oM^fe^J:*^^ li^^tfl I I - V 
£ ft i *> . wiM:, Hi if 'JfAft ib fif j& $ ft, fc s 

«* srKs»fl?T»#-r & x \z^ mitm & ^ e> * £ %%^jr l & > m 

[0 0 2 8] 

tUZ X 19 , &A£&£ < , ^»^0*OflJ( *9 ffi L3»Kffift£ p n^£- 

[0 0 2 9] 

SJ¥t&* 1 0 nm*6 2 5 n mOiEIB^Siaif* * 4£5fr2 0 nmM_L, 3 0 nmiik 

HK> J&M,K£fefr2 0 nm*it LTFJtSOJSJ1^# <b ft& i t\ jjg&Jfog&frd 

mm t myt'&omt t zm&ir § * 0 

[0 0 3 0] 

[ p n m&mtt&m^mfc&itm*] 

^TU • ^ («JES: (A 1 x Gai - x ) o. 5 Ino. 5 p: 0^X^ 1) 
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1 - v mik&to^mfcii* h mm £ *u n m t ± \t p %js x. h nx & 19 

, £ CO ag^jf t ^ <7) rf*^ $ fL T V ^ o 

[0 0 3 1 ] 

**JlWiiM*MU pnS^i^Mfn (DH) Bte-flBft 4 ot?ab 19 , «xlf 

p ( Z n ) K-7 9 (A 1 0 . 7 G a 0 . 3)0. 5 I n 0 . 5 P * fc*©T*B* 9 

^ KJg. p JF^T > K— ~f<D ( A 1 0 . 4 G a 0 . 6 ) 0 . 5 I n 0 . 5 P ft Z<D&lbM 
, n5^c7?-fel/> (S e) K-9" (A 1 0 . 7 G ao . 3)0. 5 I no . 5 P ft ^0±«5 
9 9 >y K@ jWH&ffUi £ ti£ O ft W^tf tt-2> 0 
[0 0 3 2 ] 

ix.lt M#3t#^\ ni^) (AlxGai-x) y I 11 1 - y PH*5T»^5 
^ K*> §fe*JB, pT&<0 (A 1 x G a 1 - x ) y I n 1 - y P £ ft & ±§|$ 9 9 y K®, 

p f^cofMbll*^ & a a $m **jh^jb »£\ «Ji ^ p * - ^ 

•7 9 IS (JEM) tfWLtf h 9 9 y KJg £ n 9£<7) sj- - 5 y 9 «M /6 s l£tt <b 

fix P n ^ffloft^W^SfM&jte*^ fc ft a o 
[0 0 3 3 ] 

<d^ g* t ft a 2*mJi ^^'14cd*# ^ o r > it t mm k mm -t & 0 
mmmit. wmz^& 1 1 1 -vM^ww^ii^$atv^ 0 

^Iffi*^ r«l***tfl I I-VM^W«#J fcfi, « (B) 
J&TnStfc LT#tr I I I-Vlf^W|#T$, 19 , Milt J|&Jfc*B . A 1 fi G a r I 
ni- a -^- r Pi-^As,5 ( 0 < a ^ 1 > 0 =S /? < K 0 ^ y < 1 „ 0 < a + /? + 
7 £ 1 , 0 ^ <J < 1 T^fLMtiH^ «5*;B , Al ? Ga r Ini-.- ? - r P 
1 - s Nj (0<«^1, 0 ^ y9 < 1 „ 0^ 7 <K 0<« + ^ + r ^l, 0 ;S <5 < 1 ) 

£ tt & ft 2? ifhti&o 

[0 0 3 4] 

flB**-S-trI I I - VlMf f #©S B B H ^.TcfO W J: ^aKR^fc 
, aJcJfcoSc3eL/tajroMJiSr3gjfi-r*i itf s J: !9Siikfta 
#:xVsM^mmj , 1 9 9 5^393 3 0 0, (#0 igJUtUfi 1 ^^ p. 2 4#hs o ) 0 

iiituii, t;v5^9A (a 1 ) ft 2f<0£HMbte©x*5&**J«5c* 

^itiTfee>f> ^oi (p) xmm (As) is*t *mj&%mt lx&& i i i 

-VMlk&m^mfofrhMf&Ztifcm&ftt Lv^ 0 r;v^-9A (A 1 ) 4 

^ * »ift^ ^ p^ft f a>*mm ztixk mwo ft h ft ^ i^s^Ji lsk N 

[0 0 3 5] 

(Al) %t°(D%Miti§LOKmdm)&%mtLX^£tlX$3h1f\ fr-oM 

tmmt sr-g-tri 1 i-vjMk^#«# (mr> Mbii*^«#t^ = do ) at 

tt\ f!lx.ii\ #S#^^t«fi* (BP) % tMB. Ga 7 P (0<«^1, 0^ 7 <1 

) t'S^^^iftii • sry 9 a n ftM&B a I ni - . p (o< « ^ 1 ) -e*$tL^,^ 

<hii* r/y>)A, ffi^s:B Pi - f Nj (o^<5<d xm $ tt^ a^nf hiM ft 

O V * ^ tr £ h h h ft if 3&*^ \fbfi& 0 

mm omfflkte * $ * * 1 1 § a 0 

[0 0 3 6] 

mf£#2 005-3036287 



#S1 2004-095145 



6/ 



mtmmt*<&tti i i-vi«mi: (jar, *m;»^s#^w^o ) a 

Xl$, jfi^B Pi-« As* (0 £ * < 1 ) ^SStL&ttffcftffclB** 

(p) ^^^fri 1 1 -vnik&m*mfcfrbmi&ztitzmmmK&^x\&mfcx~& 



( k- tf > v) i, tzi 1 1 -vm^»w^ t'co x v mmzm-j&Ttm tLX 

SBJUR^iftflf** 1 x l 0 1 9 cm" 3 

i^MstXfl^&^T, ***fc5tjfettOl6*ffc«r»^-t-*|R, Mill (H 2 ) , 
(N 2 ) N "%.X?T)V-=t> (Ar) ^^0^?m±^^#EI^^^(7)»^^-4^V^#|g 



(DT-mm t%&m <o&mm k&wc §«ifc#aiu» 0 

«fl?*» 1 X 1 0 1 9 c m" 3 £LLT* 1) , SSL*** 5 X 1 0 - 2 n • c mJBJLTT?** - t 
^fttv\ agSif Oilffti, 50t;^-^ (*fi:nm) £l±, 5 0 0 0 nmJgJLTfc 

(w i n d ow) g^m«ifcJf LT^i6, *»*i&#Kfllx. fctLTV^T V» 



(=h • v ) mnm (n) (k) omm. (=2 • n 



SHK l£v>#ihfljr(B (wide bandgap) 1f*&bti2> 0 

±T?5. 0 e V£JLTOj£v^jh : Sf||5&«»5>^*o MOCVDftCt^ 

l x G a i - x ) y Ini-y P ti&MltTA' 5 — «7 A • :2PJ >>A • >i?*yAfr 

»£\ »li fc LTIi, IStOijhf#2 . 3 e V©Ifti^li (BPi - j As j 

: o^s< l) ^iffl-ci-So 



[0 0 3 7] 



[0 0 3 8] 



[0 0 3 9 ] 



[0 0 4 0] 
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[0 0 4 1 ] 

m*ffij&-t2>*mm±, ^mus^tkM^maL^. mm, r> (u n a o P e ) 

IKAhGayAs (O^X, Y^l, X + Y = 1 ) X$t% ft£ tfc-ftT )V ? - ^ A 
^\ M;5tA lxGav InzP ( 0 s£X, Y, Z^l, x + y + z= i) -cjt$ fr&fi. 

m^mitwm&¥-mm±, a on) ,te£-iwvh£ < , 7>F-mot^ 
« x. «\ Mfomm^mfav-M t l -r#*#<7)^f wi* (bp) ^v^^^o 

t, K-^JBIl? 1 0 1 9 c m - 3 ~ 1 0 2 0 c m~ 3 <Dm*v 0 TS&K^S®:** 

[ 0 0 4 2 ] 

fife*-ci±, mmmtLx, yfm^^mKmu (K-e>^) (z n ) k-t 5 

3tt£«rt;U J3lfMWBEEtefct±***JR^lRj«iE (Vf) A*epin$tLfel5riiVM±3fao 

k o « * wtu x it & o ii: m^mm mm * m^tm k uzm. t a < & 

[0 0 4 3] 

I I I-VlMfMlt ^iWWOttlS&ifcfcH «3 , (A 1 x G a i - x ) 
y I ni - Y PH*l^)ttS^ttH^v^7 7 K (clad) /f^\ St^- £ £ 

[0 0 4 4] 

$m fc m-t & mmm^<Dmn , -r * t> *> in * a b^t** t & & « t 

I B B B ©I H B B I^ U^^^trl I I-VM^WifrO (111) tt^lBT?* 

o 

[0 0 4 5] 

iSltft^J > («c) BSf0 4 S^-2B 2 5 HUfi 1 . 6J&U p. 16 9 #Io 
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) s v-nsmtf^xft ^(DmmMif^^ (±ibco nsiift^j , p. 205-20 

v p. 2 0 7#Io ) ^ W H a aK^7^T^S 0 9 6%y'J***77^fc 5 

Wfc, I»*ti:Ltli, (±|BO r«X*<t^J > p. 2 0 8# 

C2>mfcJ)Z&mi?£2>o ^.(Dtztb^ MiifWtLt (A 1 x G a 1 - x ) o. 5 I 

no. 5 p & h & zmwrn x. h ntzmtm^x^ ^ x & s m^ti tio -cmmm&mzit 

[ 0 0 4 6 ] 

v»£ t i>*&t Lv^o ^foMK\±Myt&<Dmt<7>mffimt, 1 . 3 &±-e 2 . 0 sfeflta* 

«J&5£ (A 1 x G a 1 - x ) y Ini-Y P fi^^^tM^ h$&Jb*S1fe%:\%.&XJb 

SthU'JA (Na) ©dl (5 8 7 nm) &£#>J" L T Mffi^-ff 1 . 5~1. 8 <D M 7^14 
WlttLTIi, f^iyy (K) , *^77-^^77'/ (BK) „ ^VVApyiy 

y (BaK) , yV>h (F) , a"'J 7A7'J > h (B a F) , 9>?>^9<7> (La 
K) , 9>^>7";>h (LaF) ^&7X%;t*<D3t^X'7Xmfrh%:& i><D%j?mx£ 

%> (fj£fi\ ±ia<o niiif^j , p. 21 4#bs 0 ) o 

[0 0 4 7] 

£?z, myt^mMt LTJ± X #7 7;t^^^S^M(:> M5£ (AhGai 

- x ) y i m - Y px~mzti&%ftmfrb^bti&3ti l znLTmib&*^L, ztftm 

Wxlf, (ZnO) , mtmm (ZnS) , •b^^M (ZnSe) & ifco 

I I —V I 3 CM, A^ll 4 H, A2f H B s 6 HI, 1 5 RMOjHt 

££ff (S i C) , t77-f7 («-Ah0 3 Mh b h ) , &4fc#V ( G a N) , Mit 
7;V5-7A (A 1 N) & t*<Dffi1&fr m%^<D &M&X £ Z> o 

GaN^ZnSe& ^©l^tt * ^fT £ & & M7c;ttco^-e f± , C: <Dm^t'\±<D 

mto&mw, mmm <ow*m t-tttv^tt &m £l^ 0 

[0 0 4 8] 

[p nm^mit^m^m^^m^m^mi 

I^H B H ^*i: LTt±. (Si) ^ h b h, t7 7 ^7 (a-Al 2 Os ijM&H) , A^ H B H 

t^Ji^y^OR-ft^* (SiC) , SfttfUtfA (GaN) , ftM b 7? U -7 A (G a A s 
) & iT(7)|§ H B H «. & & v> ii £ *l It f§.»[± £ III - V * if**T*S t L T 

[0 0 4 9] 

T*^7? KJB, H7fc/S, ±«5*9? K»*^-r*^fefcLT»i, fMOCVD 
Ifb^'J'JA (G a A s ) 4ifOIII-VJfe4 t *flt3&*e>4:*a«*Sr^Lfe=»ic# 
[0 0 5 0] 

-e-LT, (halogen) ft, K (hydride; ^CJf-fkW) 

s^mocvd («#m^sii^giiif ) -s^ aroacffljss^ac'R u , 7 ? k 

O^Jo^rfefcLTii, ^^tT^^v^;vft^Mffl-e#-5. (J. S o 1 i d Stat 
e Chem. , 1 9 9 7^, 13 3i, p. 269-272 #Jft Q ) 0 
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fux.«\ pMxizn%><o%.&fc<Dm j imm (bp) frhft&^mm^m-x&tLxte 

% h'Jif;Ht (OT-5*; : (c 2 h 5 ) 3 b) fc*^7ry (:£HF-5^ : ph 3 ) 

P ^0#fi#c7)fHb« (BP) ^&&^1gJi£«T^AfH^ 3^tf:fflJEt±l 0 0 0 

r-i 2 o ot«ts„ t tzMj&mvmm-msit^ (v/i i uts^ wxifPHs / 

(C2 H 5 ) 3 B) ttl 0~5 0**iS"t-*o 

£;fc, nlWff#<7)Mli (BP) 3&SfflK»i7 

0 or- 1 o o or^at^o i^v/i i i itmt, 2 0 om±> m^Sf* l< it 4 0 

[ 0 0 5 1 ] 

^Mlx i>±%% m±^m mimm^mm* htz%> mmm *m$cx § * 0 

aflE*tt^2 nmWT*3 0 n m&T "T * £ t K J: o T\ ^ziL-CW^jh^ipS** 2 . 8 e 
VJSL±O2»mJB»«:^Jft-C§& 0 
[ 0 0 5 2 ] 

I I I -Vlf^Wlft IT, jBffcfflfcfcfll^-f-S fc 
, 5l* H B H MMi&i£^ H H H Mo^bil*^m^Sfett, 0. 4 5 4 nmT-&& 0 j£3j B B H 
WM&*M£&M<Z>Mtflll3lf (BAs) Wte^Jfe&ti. O. 4 7 7 nmt44, fot, §§ 
9 7 Ff^it (A 1 x G a i - x ) y I n i - y P fcli^^Sfc&f-H&cLfcv* 

o 

®lx.{i\ Mf'J (GaP) Oft^feScJi, 0. 5 4 5 nm^5, (A 1 x G a 

1 - x ) y I n i - Y P bMftmmtofcf'SX'wf-ii^ MikJfV * A (GaP) *m 

tri i i -vm<b^#*#5&»e> L-r^-r*#^ i»icj^ts 

Mx.{4\ 7>K-y© (Alo. s G a o . 5)0. 5 I n 0 . 5PH4i?5?K 
JB*ifOJS±l-> T> K-"70#ftflB*tf* 6 7 0 0*CJ*U:T*9 5 0 "CJUJLT^) 

SSTMf^f^ MffloSSIIlt tt^2 0 nmJJl±T3 0 nrnMTWS 

o 

££T\ jfoR&K fcfi, *«So$&it#|6]OJgJ¥£, OJIfc&a Kg LfcftlSI 

[ 0 0 5 3 ] 

±E©£ 3 &&v>JSgifijK-e©Jffi||!W\ SJP**1 0 nm^fb 2 5 n mcOfSH frcPJiii" & 
^TttSo fU, MM^ft^2 0 nm*It^^i^:i< L/;*#TF)fawi| 
mtffthtiZ*"?, ttfl^SSrfi'v^ tll^MtSo 

[0 0 5 4] 

A 1 x G a y A s (0^X, Ys£l, X + Y=l) % t*frb%&? 7 y KJg £ t*<Dm± 

±m?)£7%m^j&Mmmx\ mmm^m^mm^^i i i-vimto 

mmmz-JLMi (twin) «r^jft$**ifc3&*-C#*o 
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«£#trl I I-VM^ft»<7) (111) »®£$U B EI mt1-&?jU B H & 

±fflL7^J&S«0]«}gjg£^2 0 nmllt3 0 n mJ^T 1 1r& £ t i o "C, 
(111) ^T-ffiSr^ H s H ®t1-^^ H B H ^^$-tir^>l 

[0 0 5 5 ] 

o 

®5fe14e>»#£ LT, mim.m (ZnO) , MSi#& (ZnS) , ^V>itm§ (Zn 
S e ) 4^II-VI JMfc^WW, 3a^ h h h 3 CM, 4 H, 7^ B B H 6 HI, 1 

5 Rl^mtif (SiC) , t77^7 (a-Ah Os TOh b h ) , Mlk#'V (G 
aN) N A1tT)l<Z-iyA (A 1 N) *^oTO H s H ^^M$n7t^o^fflv^^^ m 

Mz.&\ #i#<7)fMbW (^^^= 0. 4 5 4 nm) O (110) ^ffi^MF^I 
(iO. 3 2 0 nmf*^ o C ;V7i;fe^i«ijtf' J ^ i <9 a 0 . 3 

1 9 nm-?&&o lot, *fW«^^^-&iHJ:, (0 0 0 1 ) «©1 

i^tt, ^JS^Mi-^ WS:#oiHkiH*60 (110) feWWt^SJ:^ 
[0 0 5 6 ] 

KftlUUir&n (-) ©lEti, 10 0*>b (V) a±tl 2 0 0 VWfflt*^„ 

2 0 0 V~ 7 0 0 Vtfffi L< , ICffl L < l±3 0 0 V£1±T'5 0 0 V£lK*S„ 

[0 0 5 7 ] 

* a* h mmm t mjfr\$.<Dmt t zm&ir * ^ t mi t l < . ^aci^ic^i k^-c 

JP^y^JSt LTi±, 2 0 0°C£k±X7 0 OtaTW^o ^l"^^^^^ 
[0 0 5 8] 

^mm-^. ify^tn zipmif hti& 0 

^•tfl I I - VM^i t ©ff ttt:f^^ 0 if7Mmfrb-&2>mi<om-£\± 

0. ImmMitl. OmmJ^TW^o 
[0 0 5 9 ] 

[0 0 6 0] 

<b tt -r ^ % §£3tm frh<Djt* mix # * p, & * «n % mmmx \± m±n. 
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nmK, (pt) > -tvv^a (i r ) ^n^^ (Rh) 
m6jum ( r^-f- MHk^j , m) mnmjg, mm 4 6^4^ i sbh^ 5i 

, 2 4 9IW . m (Ag) % ^DA (Cr) ^ t^Mfft^tf Lt^IM^-f 
[0 0 6 1 ] 

Mx.ii\ H/ilSit#:^\ nl<7) (A 1 x G a i - x ) y I n i - y P <b £ TIB 9 
v Kg, p^ct) (A 1 x G a 1 - x ) y I n i - y P <b & £ ±S|5 * 9 y KJfh 

[ 0 0 6 2 ] 

*^W**^#^tt<b«l3(f*#i»#:5rif*»e>&«& n^OSMMJifcli, #(Au) • 
^•;v^-^7A (Ge) ^tf>& (Au) ^4if*ffiv»iiiKJ:cTni*-^ 

;v (N i ) ( F>f y (IBM K>f 7) 1 1 6 2 4 8 6f#|) , ^VMi-f-O^ 

, & (Au) •!!§ (Zn) (Au) ^'J'J^A (Be) ^Mht«v^:J:[: 

t-^y^igtL-ciJiijioio^jsn*^, «±»tf±. $1*1 (bo 

n d i n g) fctrx.& J: 3 & (Au) f t± T /U 5 - 7 A (A 1 ) £fflv>&£ 

wtsisii^^ra^tgtt^ + raii^fi, (td > ^'j7'f> (m 0 ) 

iil, &v»M:fi4fc (Pt) ^fflv^o 
[0 0 6 3 ] 

tifiH£&;j$* N G a A s 36*1* if CO «t ? fcS*lhfl?*Bj&*/h3 < > f^fcif^ h <D^t^R 

•f" > i^ft^ «fc Cti^t ft & o 

[0 0 6 4] 
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[0 0 6 5] 

#Cfc, G a A s <fc 3 n^^H^®75^0^^P^iK1-^|S H H H «±^H« 

<o Mik^m * m \z mm \z mm -r & 0 

[ 0 0 6 6 ] 

(1) Mz.lt, m^mKtLX, II&K-^pfGaAsfe H B H SS^iv\ MOCVD 
^WLKW.*), pi« (A 1 x G a i - x ) o. 5 Ino. 5 P^&&Tfl$^ 9 y FS, 
(A 1 x G a 1 - x ) 0. 5 Ino. 5 P tf» * % nfO (A 1 x G a 1 - x ) 

0. 5 Ino. 5 P^&&±g|5^ 7 -7 Kil£|j!f H s H ^±K:JIK^t)i LT, ^TVWx-jrn 
(DH) »<frffl[5&#«*^j£-*-S (ftS^MS^IS (J. Korean Association of Cry 
stal Growth) , 2 0 0 1^ f 1 1^ i5f, p. 207-210 ) 0 

pMUK-^G a A s*&fi3£«±K{i, pfG a Asifi^MLtti 

(2) ^y;l/^T-n (DH) ^M^^|5^±g|5^ 9 y KJlJifc, nf©7>F- 

n (dh) m&m%ftutmmm tfrh%zmmmik&*n2>o 

(4) ^fcfc, f iiI#$-lJSt ^ (;f ffi L/; G a A s x 7 f>^Lt, ft 
[0 0 6 7] 

(5) G a As3&«S:^*Lfcitt:J:ot»iK L^p^G a A s^fJiXfiT^ 9 y 

(7) mm^^ttzmmm^um, nit-^ ^is^mtp nMi^tmi 

[0 0 6 8] 

p ai^IWj^W|M»^»^ 0 Z<Dtztt>, £Opn 

[0 0 6 9] 

^mit^^m^^^nmz^^ > v u n^&^pi^-^ •y?mm% j tti j ?iis>mmm 

[H»J] 

[0 0 7 0] 

(m 1 «w 

mtE#2 0 0 5- 3036287 
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t > k— n ^cofiit-fbfMbw^^ h & %> mmm t , if?* myti^mn 

mi a, eiifticfi^ii^pniM^^Afn (dh) ■m^m^<ommMM 
# 1 i <o wmmm <d -m * ^-r^m t * & 0 

[ 0 0 7 1 ] 

tfp nMl^M»#IM» (UJTF, LEDf-^'Hli «o ) 1 0 
£ 1 1 ^]>XT<D J: -9 LtfiLto 

(Zn) & K- 7°L£ p 0 >7A ( G a A s ) Iji^JIM 1 0 0 <D (10 

0 ) ^m±K, Mf&£ K- "7° Liz ppGaAs^f) * -S^flfig 101, K — 7° 

L«T;^--)A •*"^A--f ^y^M B B B ( (A 1 o . 7 o G a o . so) o . 
5oIno. so P ) * S Tf|5 ^ 7 v Ym 1 0 2 , T > K — ~f~Q n B<75 ( A 1 o . i 
4Gao. se) o. so Ino. 50 P h & & §titm 103. (Se) S: K- 

7°L/t nfO (A 1 0 . 7 0 G a 0 . so) 0 . 50 Ino. 50 Pfrbti;2>±.M? v y 
K*l 0 4*, ifMtLT^&Lfc ( r^S^^S^I^ (J. Korean Assoc i at io 

n of Crystal Growth) J, 2 0 0 1^, $1 It, |5f, p. 207-210 #PS 0 
) 

^tO&m 101-10411, -tW^iffiMOC VD^tC^ti), 7 2 0°Ct«l 0 
0 ± tc & ffi M £ ^ X % m L /s o 
[0 0 7 2 ] 

^LT, &««10 5i:LT, 7> K-^n^O£Mt$Mt« (BAso. osPo 

. 9 2 ) ±M??v vmi 0 4±.izmnLx%mLtzo 

y K — 7°T" n ^<D%iitmitmm (BAso. osPo. 92) 5&»<bfllj£$*L;fc& 

Mi 0 5ti, M;^;Hiif (33^5*;: (c 2 h 5 ) s b) *mm (B) liu r;v 
v > if 7. : A s H 3 ) (As) lit, *^7r/ (^-sS : P H 3 ) * 

$p (P) agfci-^-g-EE (Bfr^JE) «^jb^^^ffililt (MOCVD) ^SfcjflJJBL 
T^L/Co 1 0 5 (DMWit 8 5 0 nmfc Ltz Q 

[0 0 7 3 ] 

^?ST^S£±^ip§^4 . 3 eVt^^fl#©'J>jkIf (BP) *^1-^P^co^ 

fttmm^ v/inw ( (asHs+phs) / (c 2 h 5 ) 3 b) mm&m £ 

8 0 0 , J&&Um* 7 0 0 °C, 2 5 nm/^t LT7> F-7°tnf ©tfti 

ffclBSt (BAso. 0 s Po . 92) <V®jgkl&&Zm%!iLtZo 
m&mm* 2 5 nm/S-J: LT 8 ^IMK a *) 7 > K — -?X* n WDfflrfk^ikWW; (B A s 

0 . 0 8 Po . 92) <7>i§ H H H ^g*^f ofct, iii¥^2 0 0 nmKmLtzm&xm-&&m 

£l 5 nm/^-CfiTHT, -T coj&g^T^I o tz a 

L-T, fill 0 5©ii#8 5 0 nmKg"*-* i|g H B H ^g*#ih Lt^ 0 
[0 0 7 4] 

3^*$tL^«Jil 0 5C5^illlTO»jh^ffit±3. 5eVT*&ofc 0 ^^t'JTlS 
lilXlO 2 0 cm- 3 t*^ 2 X 1 0 ~ 2 O • c m"C*ofe 0 

mmm 1 o 5©siiiffi-e^ofc 0 -rtu±, tin o 5«tsi, $m 

[0 0 7 5 ] 

10 5t, ±SB* 7 7 Kl 1 0 4 t^^^MS^cTjfl^^ov^TMST-IIHl 
5f (TED) IfefcjftffeLfco TED«i:tt, (ill) HW**^ h (HE&) ^HtL&Jft 
_hH, (111) !&?-M*^ B H H Mit-^M^«*^i-^#|Il^m^^IiJ^^tBiIL 

-««!5r»fffiTEMSfei:±ot, till 0 5 *>rt«*£*«S*L fcilS*, ± 
9 y YM 10 4 fcO»^i*Kf±, (111) CT^MItt-SM^ < 
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[ 0 0 7 6] 

£iTi:^siifc «t ^ mmmMfai i ^^rnis lost, i o 6 

8 2ii, p n^^M^^t/«#fi^*^ i o <ommm&c>-w*m-t *> 

ViU 5 0 0 °C L7t 0 t f:fflV>/;l3fctt©M 1 0 6 <7>J? £ tt 0 . 15 mm"? 

* «? > MMW*> 6 x l o - 6 /i-ju\£* (K) *>iB;#$R*T* , JB*r*« l . 3 

m&Ltz x $ iz&mm 1 o 5 ^M^a-e^o^^^, ^*tt&< , 1 0 5 1 
myt&omt 1 0 6 *-m&x § £ 0 

[ 0 0 7 7] 

&m 1 0 5 tmit'\±<Dm$- 1 0 6 1 *m&mttz^ mmmMfa 1 1 fcj&s-tafcfc 

C«fflLf:GaAsi H B H S«l 0 0*. T > * - T - jtt&f bfc* (H2 O2 ) 
#Cfc, G a A s j^HfJg 1 0 l^x-;f> ^£4£ >9 ^*LT, T«P^ 7 7 Kl 1 0 2 CO* 

«i£;&^m^-Aii»fe^&(9# (Au) -^y-jA (Be) ^i, ( 

Ni) M> RCte (Au) ffltSr, JI|I#C> m*$-tir^ 0 

KTFZtitzxiK, tu??v vmi 0 2 <D—-mnm<Dmm^ ^mmo-^rn. (pad) 

1 0 7 fcKtffco 

[0 0 7 8] 

TsR^ 77K110 2, f&jfeJi 10 3, Xrf±ffi^ 7»;KSl04OH, n 
$M 1 0 5<7>3t® (M140*#l 0 6 t ^^W^Mft LfcW) 

zmmz^tzo 

zc y > y\z£ t) mm Ltzmmm 1 o 5 <dumk, <k%m ? * hvvr^yj -^mr 
TfmtK^?--yym£*mm^x, & • yjw-vj* (Au • Ge) M^mmm^h^ 

Z> nj&*~ 5 1 0 8 ZM$LLfz 0 

(LEDf77°) 10^/; o 

[ 0 0 7 9] 

m 4 ti , & 1 »m ©LEDf 7/*fi mtm'f-o-v 1 ^^tiiiMit * a 0 

SiaHIU&l 0 9 a, 10 9 brt^HSjfcfc^tftMfcl 0 9&ffl5£L7fc 0 
LEDf 77°1 0 4:, -?-©i*tt©S# 1 0 6 j&*±m« p WBlXT n -5? 

*M 1 0 7, 1 0 8^ •€-*L-€**tS*EII& 109b, 109a tMft-f £ i 3 
Lfc 0 f :wtl^> ^JR^^n 1 0^TpfWnIt-<7 7l§l 0 

7, 10 8*^ •etL^SlHIKl 0 9b, 1 09 0*S 
WMfci 0 9 i:@^Ltv^ y y \^tz Q 
[0 0 8 0] 

^Of, v^7Mf:LEDf 77'1 0 ^^Wfttz^* */ffiffi 1 1 1 t^lk Lt, 
SbfcSt^l 2 ZJ&f&Ltzo 

LEDf 77 p l 0*x^->tll 1 n?tit4IS, LEDf--;^l 0©* 
©ttHtWtSr*iS3tett<03fe#l 0 6 C9±®H fcfllliffli ^£v*t, ^II^^^V^X^ 

-e* *) , ^oiii^Rtt** UEDf 77°i o <7)^k§a± wroii^ < &mmz 

x^Jfyfll 1 1 ^^LfCo 
[0 0 8 1 ] 
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1 0 9 CDSalt 10 9a, 109b fcjgfi LT p ^XlCnf*-? y ^HS 1 0 7 

, i o 8<nm^ mis fa i- 2 o mAom^mMmm^mmir^ ^mss^ 6 1 o n 

m © ItfeHfc * # tffc **fe:3fo&* LEDf 77°1 0 ^ felt $ *L 0 

oitt^it i o 6 <b fitz i &c <t o pft-5-7^tiii 07 com§mm 

[ 0 0 8 2] 

ffl&i* - ^^5S*»«*» e» , ±mommmm<D§&%;m 1 o 3 <ow&& % v>&%m 

St i± n&— 5£-e * * i o ^ o 

>f7 (mc d) T^ofco II:, s>*Ml 0 8 #\ fti^WlIi 1 0 5 

±CH:8K «i!ttfc*LfcifcfcJ:o-£\ ffi#|*J*JE (Vf) (±2. 3VOfittfc4ofc 0 - 
^^-^m»fL* 10//Ak LfclRW5t^|Rl*JEEJ± 8V**x.a**t4:ofco 

[ 0 0 8 3 ] 

(0 2 

$^«L E D f- -7 -7° 2 0 &m 1 HWJ fc*&*^tli, 2 0 5 h L"C, T > K 

0 5(4, i2»©LEDf 7° 2 0 *fx.<:LED9 , /^2 2 O— ®| £^-rWf®}g 
[0 0 8 4] 

tf> $i»j^h(:lt, m^mKi o o±tw, i«i2 o 5 &.t^<ommmi& 

#2 1 ©tti 10 1-10 4 ZMJ&LtZo 

>jziZ^ itI2 0 5fcLt, T> V-^XnMom^tmm (BP) WSr, ±f[5^9^K 
ill 0 4±}:itLTliL/;o 

Z(DT> y-7Xnl&(D'M1kWm (BP) *5>iUiifcili2 0 5I1, h'Jxf;i/ 

W : (c 2 H 5 ) 3 B) £5« (B) »fc U *^7^ > (fl^:* : PH 3 ) 

*m (p) »fc-r*#ffi (b&^^je) (mocvd) ^wt*mm 

L"C80 O'CXfiZJ&LtZc 2 0 5 <Dmm&. 7 5 0 nmt L*:o 

[0 0 8 5] 

3^JSK$tLfe«Ji 2 0 5«^ft'J TiftSEJi 8 X 1 0 1 9 cm" 3 ^*), ffifiWi 6 X 
1 0~ 2 O • cmt^o/co 

e>S«ii2 0 S^fi-CO^Jh^ffiSrlPtfJLfeo S«» 2 0 5 0Sia-C02»ih 3 fff*HttiK;4 
. 8 e V-C* 19 , H3fe» 1 0 3 frh<D%;*MMir2> b<DX*&otz 0 
[0 0 8 6] 

9 e> * & ©a&tt io6t*, mmm^^xm^- ^^tz 0 

1 0 6 G a A s 1 0 0 ^t*LT, TfR^ 77K110 3 OSc 

tfflS*fcW5f Kg 1 0 3OTt:ii, m 2 1 Hifefllfc IW)«<7)f£g 

CAu • G e/N i/Au 3 JBflliiO p SB*- 5 y^MMl 0 7 fclfcttfco 
[0 0 8 7] 

t fc, Tffl5* 7-?Fil0 2, HjfcJi 10 3, R.tfJtSB* 7-;KI104©H, nf 

{±1SE#2 005-3036287 



mm 2004-095145 



16/ 



0 5«ii (myt&v&ui 0 6 fc^ste-wicatiRjufc®) £»m$-£jto 

-<7)ff tH LfcifcWJB 1 0 5 ©OTifc, ^07t h »; v ^ -sts»^- 

->^£H£*?UfflLT\ ^'^'J'J^A (Au - Be) M&M&mfrb nj&*- 5 v 
?mmi 0 8 ML/Co 
#Cfc. a)fM#2 1 «l$rLT, — 3ZW*4 0 0 ^mO^pMIIIE^(7?LED^-y7 o 2 

0 £#fc 0 

[ 0 0 8 8] 

mm^m (a s ) mi 1 2*®LMz*t?z%w®.i o 9*mmLtz 0 msizmzntzxi 

LEDf ■;7'2 Ot, ^ 1 0 6 £T®, i-fcfrt>3fc## 1 0 9 tit 
^ItU, 3t*tM*l 09<7)Agil 1 2±i:-7^7>f LT@£Lfco 

•f-LT, 0 7, 1 0 8 C, ZltmffimZW. Lag^Hi® 

(HI^*H&) KSil v#J3tT~ LEDf77"2 0 «r#ih Lt L E D 9 >"7° 
2 2 «rtfs«Lfco 
[0 0 8 9] 

p3^3ta e n5^^--5 0 7, 1 0 2 0 m AOH^lRl*aE*aift LfcBR 

o«i^r&imi±(± 2 . 3 v<7)fM^fflix.e>tL, wrfij^m^ 1 o M At Ltzm^mio^ims. 
itsYt ^.u^mm^mmhfitzo 

it^tLTto -i&M%mm&*m^xnm*mfcLtzffi^ led7>7°2 2« 

ii^3 4 0 m c dTafeofCo 
^^C, ^Hg^#^^, L EDfy -7° 2 0 £fflWLii\ HM<7)LED7>7°2 2 

a*it&-? § £ £ £ ^ £ ti/c 0 

[^m-hcoflJffipTfgtt] 
[0 0 9 0] 

^#PJ3 K i. & t , n W>t tzit p ^<DmikT)V • 55T V -7 A • ^f>y7A*f,^^ 

ItM^mhtl, S^7 ! ^7>^fflLED^ M«^Jf(Ol^»ffl<OL ED4 

[0 0 9 1 ] 

[m 2 ] mi njfeeiio p n&^<Dfo&®*m&&yt%¥<niffimmM(o-M*7F-fm 

[H3] il»J?)p n^M<7)^%#2»#:^*^o™«^(7)-^ll^^1-m 
[14] *l»JOLEDf '^^fi/: l&TfcSt^ -MZ^-T iff IHJtS*; El t? * & 

o 

[E15]^2^^^<DLED^^7 o ^{f^fc7>yc0|!fM#^t^^t-m^:llI-e^^o 

[0 0 9 2 ] 

10,20 LEDf 7 7° 
11,21 

1 2 l&TnStT- 
22 LED7>7' 

ioo g a a s mm. 
i o i v%mwm 

1 0 2 pMTU^^y FJf 

1 0 3 n^f^* 

1 0 4 nl&±U? 7 y Vm 
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10 5, 2 0 5 Sli 

i o 6 mu 

10 7 nit- 5 v 

108 p?^^-- 5 ? 

1 0 9 

109a, 109b MB 

110 #^/-?^-7° 

1 1 1 m±mmm 
1 1 2 limns 
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i o 3 ^#x/ime#at#i i fc, a«#it#i 1 a oasti* 

co*#i o 6 t ti/r&a p n^M^^s#f£?fclf^-i o £*jv>t, Mflt 
i Klines fci±pj§j<z>swJi i o 5^jt z-bti, mm 1 o 5 tmwi 0 6 ^a* 
®#$tLT*«9. mmmi 0 5^ w**#tri 1 i-vM^Wi#*^«?^t 

\mm\ m 2 
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#ltffifIO#f #K 2004-095145 

^rtt#f 50400517880 

ffi^f 0 0 9 4 

ffc£ 0 ¥116^ 3^3 0H 
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